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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for making a multi- 
gradation display of an optoelectronic device by a time gradation 
method, without having to provide reset lines. 
SOLUTION: The optoelectronic device is provided with 
optoelectronic elements, driving transistors which drive them, and 
switching transistors which control the drive transistors 
corresponding to intersections of scanning lines and datalines and 
obtains gradations, by repeating setting and resetting operations as * 
prescribed by a setting step, wherein an on-signal is supplied to a % 
switching transistor via a scanning line and then a setting signal 
selecting whether a drive transistor turns on or off is supplied to the 
drive transistor and a resetting step, wherein the on-signal is supplied 
to the switching transistor through the scanning line and then a reset 
signal for turning on or off the driving transistor is supplied to the J 
drive transistor. 
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* NOTICES * 

JPO and NCI PI are not respons ible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



tClaim(s)] 

[Claim 1] The driving transistor which drives an electro-optics component and this electro-optics component 
corresponding to the intersection of the scanning line and the data line,The switching transistor which controls 
this driving transistor, Are the drive approach of preparation ************** and the 1st ON signal is given to 
said switching transistor through said scanning line. The set step which gives the set signal, which chooses a flow 
or un-flowing corresponding to the period which gives said 1st ON signal to said driving transistor through said 
data line and said switching transistor, [ of said driving transistor ] The 2nd ON signal is given to said switching 
transistor through said scanning line. The reset step which gives the reset signal which presupposes un-flowing 
said driving transistor corresponding to the period which gives said 2nd ON signal to said driving transistor 
through said data line and said switching transistor, ****** — the drive approach of the electro-optic device 
characterized by things. 

[Claim 2] It is the drive approach of the electro-optic device characterized by including the 1 st subhorizontal 
scanning period for a horizontal scanning period performing said set step in the drive approach of an electro-optic 
device according to claim 1, and the 2nd subhorizontal scanning period for performing said reset step. 
[Claim 3] The drive approach of the electro-optic device characterized by performing said set step at the 1st 
horizontal scanning period, and performing said reset step in the drive approach of an electro-optic device 
according to claim 1 at the 2nd horizontal scanning period. 

[Claim 4] The drive approach of the electro-optic device characterized by obtaining gradation by repeating the 
set-reset actuation specified at said set step and said reset step two or more times in the drive approach of an 
electro-optic device according to claim 1 to 3. 

[Claim 5] The drive approach of the electro-optic device characterized by the time intervals between said set 
step of said set-reset actuation repeated two or more times and said reset step differing in the drive approach of 
in electro-optic device according to claim 4, respectively. 

[Claim 6] In the drive approach of an electro-optic device according to claim 4 or 5, all the time intervals between 
said set step of said set-reset actuation repeated two or more times and said reset step differ, and the ratio of 
these time intervals is about 1 :2 on the basis of the minimum time interval among said time intervals. : .. The drive 
approach of the electro-optic device characterized by being set up so that it may be set to :2n (n is one or more 
integers). 

[Claim 7] It is the drive approach of the electro-optic device characterized by being the signal which determines 
the switch-on of said driving transistor instead of said set signal choosing a flow or un-flowing in the drive 
approach of an electro-optic device according to claim 1 to 6. [-of ^aid driving transistor ]- - . ----- 
[Claim 8] The drive approach of the electro-optic device characterized by said electro-optics component being 
an organic electroluminescent element in the drive approach of an electro-optic device according to claim 1 to 7. 
[Claim 9] The electro-optic device characterized by driving by the drive approach of an electro-optic device 
according to claim 1 to 8. 

[Claim 10] The electro-optic device characterized by to include the drive circuit which it is [ circuit ] the electro- 
optic device equipped with the electro-optics component, the driving transistor which drives this electro-optics 
component, and the switching transistor which controls this driving transistor, generates the signal which makes 
said switching transistor an ON state or an OFF state corresponding to the intersection of the scanning line and 
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the data line, and generates the signal which corresponds to this, and sets or resets said driving transistor. 
[Claim 1 1] The electro-optic device characterized by to be included the scanning-line driver who is the electro- 
optic device equipped with the electro-optics component, the driving transistor which drives this electro-optics 
component, and the switching transistor which controls this driving transistor corresponding to the intersection of 
the scanning line and the data line, and supplies the signal which makes said switching transistor an ON state or 
an OFF state to said scanning line, and the data-line driver who supply the signal which corresponds to actuation 
of said scanning-line driver, and set or resets said driving transistor to said data line.. 

[Claim 12] The electro-optic device characterized by giving the ON signal for performing the reset step which 
resets the set step which is the electro-optic device equipped with the electro-optics component, the driving 
transistor which drives this electro-optics component, and the switching transistor which controls this driving 
transistor, and sets said electro-optics component, and said electro-optics component corresponding to the 
intersection of the scanning line and the data line to a switching transistor through the scanning line. 
[Claim 13] The electro-optic device characterized by said electro-optics component being an organic 
electroluminescent element in an electro-optic device according to claim 10 to 12. 

[Claim 14] Electronic equipment by which it comes to mount said electro-optic device according to claim 9 to 13. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ) 
[Field of the Invention] This invention relates to electronic equipment equipped with the drive approach of an 
organic electroluminescence display, the drive approach of the suitable electro-optic device for an organic 
electroluminescence display, an electro-optic device, and these electro-optic devices. 
[0002] 

[Description of the Prior Art] The organic electroluminescence (electroluminescence) display using an organic 
material as a luminescent material of a light emitting device attracts attention recently as what has the potential 
which is excellent in extensive angle-of-visibility nature, and can respond enough to the request from commercial 
scenes, such as thin-shapeHzing of a display, lightweight-izing, a miniaturization", and lown^ower-izingr - ^, - 
[0003] Although organic electroluminescence displays differ in the conventional liquid crystal display etc. and it is 
necessary to control the luminescence condition of a light emitting device by the current To one of such the 
approaches The Conductance Control method () [ T.] Shimoda, M.Kimura, et al., ProcAsia Display 98, 217, 
M.Kimura, et al.. IEEE Trans.Elec.Dev.46, and 2282 (1999), There are M.Kimura, et al., ProcIDW 99, 171, M.Kimura, 
et al., Dig.AM-LCD 2000, and to be published. This approach is the approach of controlling the luminescence 
condition of a light emitting device by the current value in analog, and is performed by changing the potential 
given to the gate electrode of the driving transistor which specifically participates in the drive of a light emitting 
device. However, when using the thin film transistor which dispersion in a current characteristic tends to produce, 

-4- 



the difference in the current characteristic of each transistor may be directly reflected as heterogeneity of the 
luminescence condition of a light emitting device. 

[0004] Then, the area gradation method (M.Kimura, et al., Proc.Euro Display'99 Late-News Papers, 71, JP,9- 
2331 07 A M.Kimura, et al., ProcIDW 99, 171, M.Kimura, et al., J.SID, to be published, M.Kimura, et al., Dig.AM- 
LCD2000, to be published) was invented, an area gradation method — above-mentioned ConductanceControl — 
it is the approach of controlling the luminescence condition of a light emitting device, without using the 
luminescence condition of middle brightness unlike law. That is, it is the approach of dividing into two or more 
sub-picture elements the pixel arranged in the shape of a matrix, choosing either [ two conditions ] the perfect 
luminescence condition of the light emitting device contained in those sub-picture elements, or a perfect 
nonluminescent condition, changing the gross area of the sub-picture element which is in a perfect luminescence 
condition among two or more sub-picture elements, and performing a gradation display. By the area gradation 
method, since it is not necessary to set up the in-between current value corresponding to the luminescence 
condition of middle brightness, the effect of the current characteristic of a transistor which drives a light emitting 
device is reduced, and the homogeneous improvement in image quality is attained. However, by this approach, the 
number of gradation will be restricted by the number of sub-picture elements, and since it is necessary to divide 
a pixel into more sub-picture elements in order to make [ more ] the number of gradation, there is a trouble that 
pixel structure becomes complicated. 

[0005] The time amount gradation method (M.Kimura, et al., ProcIDW 99, 1 71, M.Kimura, et al., Dig.AM~LCD 2000, 
to be published, M.Mizukami, et al., Dig.SID 2000, 912, K.Inukai, et al., Dig.SID 2000, 924) was invented to it. 
[0006] A time amount gradation method is an approach of changing the period in the perfect luminescence 
condition of the light emitting device in one frame, and obtaining gradation. Therefore, in order to make [ many ] 
the number of gradation like an area gradation method, it is not necessary to establish many sub-picture 
elements, and since concomitant use with an area gradation method is also possible, it is expected as a promising 
approach for performing a gradation display in digital one. 
[0007] 

• [Problem(s) to be Solved by the Invention] However, by the time amount gradation method of SES (Simultaneous- 
Erasing-Scan) reported by "K.Inukai, et al., Dig.SID 2000, and 924", in addition to the scanning line, a reset line is 
further needed, and there is a trouble that luminescence area contracts. Then, the 1st purpose of this invention is 
offering the approach of obtaining the gradation of an electro-optic device without a reset line, and is offering the 
approach of obtaining the gradation of electro-optic devices, such as an organic electroluminescence display, by 
the time amount gradation. method especially. Moreover, it is the 2nd purpose to offer the electro-optic device 
iriven by this drive approach. 
[0008] 

[Means for Solving the Problem] In order to attain the 1st purpose of the above, the drive approach of the 1st 
electro-optic device of this invention The driving transistor which drives an electro-optics component and this 
electro-optics component corresponding to the intersection of the scanning line and the data line, The switching 
transistor which controls this driving transistor, Are the drive approach of preparation ******* **** *** and the 
1st ON signal is given to said switching transistor through said scanning line. The set step which gives the set 
signal which chooses a flow or un-flowing corresponding to the period which gives said 1st ON signal to said 
driving transistor ihrough said- data^line and-said switching transistor, [ of said Tjriving^transistor-}-The-2nd ON * • 
signal is given to said switching transistor through said scanning line. It is characterized by including the reset 
step which gives the reset signal which presupposes un-flowing said driving transistor corresponding to the period 
which gives said 2nd ON signal to said driving transistor through said data line and said switching transistor. For 
this reason, the condition of an electro-optics component can be chosen by giving an ON signal to a switching 
transistor through the scanning line, making it correspond to this, and supplying a set signal or a reset signal from 
the data line, without forming a reset line. Here, the electro-optics component and the electro-optic device mean 
the component and equipment by which a luminescence condition and an optical property are controlled 
electrically. As an example of an electro-optic device, displays, such as a luminescence display, a liquid crystal 



display, or an electrophoresis display, are mentioned. 

[0009] In addition, it lets this specification pass and an ON signal means the signal which chooses the ON state of 
a switching transistor. The 1 st ON signal is given to said switching transistor through said scanning line, moreover, 
this specification — letting it pass — "— The step which gives the set signal which chooses a flow or un-flowing 
corresponding to the period which gives said 1 st ON signal to said driving transistor through said data line and 
said switching transistor" is defined as a "set step". [ of said driving transistor ] "The 2nd ON signal is given to 
said switching transistor through said scanning line. The step which gives the reset signal which presupposes un- 
flowing said driving transistor corresponding to the period given to said 2nd ON signal to said driving transistor 
through said data line and said switching transistor" is defined as a "reset step." The 1st ON signal and the 2nd 
ON signal do not mean two ON signals which not necessarily continued, but the case where it is set up discretely 
in time is also included. 

[0010] The drive approach of the 2nd electro-optic device of this invention is characterized by a horizontal 
scanning period including the 1st subhorizontal scanning period for performing said set step, and the 2nd 
subhorizontal scanning period for performing said reset step. Here, the 1st subhorizontal scanning period needs to 
differ from the 2nd subhorizontal scanning period mutually. For this reason, said set step and said reset step do 
not overlap. In addition, said 1 st subhorizontal scanning period and said 2nd subhorizontal scanning period do not 
mean two subhorizontal scanning periods which not necessarily continued, but the case where it is set up 
discretely is also included. Moreover, it does not need to be contained at the horizontal scanning period when s \ 
1 st subhorizontal scanning period and said 2nd subhorizontal scanning period are not necessarily the same, and 
may be contained at a different horizontal scanning period. 

[001 1] In the drive approach of the above-mentioned electro-optic device, it is characterized [ performing said 
set step at the 1st horizontal scanning period and performing said reset step at the 2nd horizontal scanning 
period, and ] by the drive approach of the 3rd electro-optic device of this invention. Here, the 1st horizontal 
scanning period needs to differ from the 2nd horizontal scanning period mutually. For this reason, said set step 
and said reset step do not overlap. In addition, what is necessary is not to perform said set step and said reset 
step using the total time of one horizontal scanning period, and just to perform them within a horizontal scanning 
period. Moreover, it lets this specification pass and the case as which the 1st horizontal scanning period and the 
2nd horizontal scanning period mean two horizontal scanning periods which not necessarily continued where it is 
set up that there is nothing then and discretely is also included. 

[0012] The drive approach of the 4th electro-optic device of this invention is characterized by obtaining gradation 
in the drive approach of the above-mentioned electro-optic device by repeating said set-reset actuation, 
specified at said set step and said reset step two or more times. For this reason, since the condition of an j 
electro-optics component is chosen at said set step and that condition is held to said reset step, it becomes 
possible by repeating this set-reset actuation two or more times to obtain gradation. In addition, it lets this 
specification pass and set-reset actuation is defined as the actuation specified at the set step defined previously 
and a reset step. 

[0013] The drive approach of the 5th electro-optic device of this invention is characterized by the time intervals 
between said set step repeated two or more times and said reset step differing, respectively in the drive 
approach of the above-mentioned electro-optic device. 

[0014] For the drive approach of the 6th electro-optic device of this invention.nn the drive approach of the - 
above-mentioned electro-optic device, all the time intervals between said set step repeated two or more times 
and said reset step differ, and the ratio of these time intervals is about 1:2 on the basis of the minimum time 
interval among said time intervals. : .. It is characterized by being set up so that it may be set to :2n (n is one or 
more integers). For example, when the ratio of said time interval performs two set-reset actuation of 1:2, the 
display of 4 gradation of 0. 1 , 2, and 3 is possible. On the other hand, when the ratio of said time interval performs 
two set-reset actuation of 1 :1 . it becomes 3 gradation of 0, 1 , and 2. That is, by the drive approach of this 
electro-optic device, the number of gradation maximum by the minimum repeat of set-reset actuation is obtained. 
In addition, the ratio of said time interval is not necessarily 1:2 correctly. : .. It is not necessary to be :2n (for n to 
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be one or more integers), and it is good if exact to extent which can bear the gradation precision needed. 
[0015] The drive approach of the 7th electro-optic device of this invention is characterized by said set signal 
being a signal which determines the switch-on of said driving transistor instead of choosing a flow or un-flowing in 
the drive approach of the above-mentioned electro-optic device. [ of said driving transistor ] This means switch- 
on in-between besides two conditions, un-flowing [ the flow of a driving transistor and ], being chosen, and getting, 
and can realize it by giving a set signal as an electrical potential difference which has a continuous value or three 
values or more which were set up discretely. This drive approach is an approach effective in realizing many 
numbers of gradation. 

[0016] The drive approach of the 8th electro-optic device of this invention is characterized by said electro-optics 
component being an organic electroluminescent element in the drive approach of the above-mentioned electro- 
optic device. Generally the organic electroluminescent element has the advantage that power consumption is 
small. 

[0017] The 1st electro-optic device of this invention is characterized by driving by the drive approach of the 
above-mentioned electro-optic device. [0018] The 2nd electro-optic device of this invention is an electro-optic 
device equipped with the electro-optics component, the driving transistor which drives this electro-optics 
component, and the switching transistor which controls this driving transistor corresponding to the intersection of 
the scanning line and the data line, and is characterized by to include the drive circuit which generates the signal 
which makes said switching transistor an ON state or an OFF state, and generates the signal which corresponds 
to this, and sets or resets said driving transistor. 

[0019] The 3rd electro-optic device of this invention corresponds to the intersection of the scanning line and the 
data line. An electro-optics component and the driving transistor which drives this electro-optics component, The 
switching transistor which controls this driving transistor, With the scanning-line driver who is preparation 
************** and supplies the signal which makes said switching transistor an ON state or an OFF state to 
said scanning line It is characterized by including the data-line driver who supplies the signal which corresponds 
to actuation of said scanning-line driver, and sets or resets said driving transistor to said data line. 
[0020] Corresponding to the intersection of the scanning line and the data line, the 4th electro-optic device of 
this invention is an electro-optic device equipped with the electro-optics component, the driving transistor which 
drives this electro-optics component, and the switching transistor which controls this driving transistor, and is 
characterized by giving the ON signal for performing the reset step which resets the set step which sets said 
electro-optics component, and said electro-optics component to a switching/transistor through the scanning line. 
In addition, the semantics of a set step and a reset step is the same, semantics substantially with the set step 
ind reset step in claim 1 here, respectively. For this reason, the 1st of this invention - the 4th electro-optic 
device do not need the reset line for performing a time amount gradation method. Therefore, it has the advantage 
that the occupancy area of sufficient electro-optics component is securable. In addition, if it establishes a sub- 
picture element in the pixel of this electro-optic device when you need much more numbers of gradation, 
concomitant use with an area gradation method can also be performed. 

[0021] The 5th electro-optic device of this invention is characterized by said electro-optics component being an 
organic electroluminescent element in the above-mentioned electro-optic device. 

[0022] The 1st electronic equipment of this invention is characterized by being electronic equipment by which it 
- comes to mount the above-mentioned electro-optic device, - ^t ^ *-■-•- - ..:-.i;..~.-. , t=.----j=-:-:..v. - : - 

[0023] 

[Embodiment of the Invention] Hereafter, the desirable example of this invention is explained. 
[0024] The fundamental circuit concerning the example of this invention is equipped with the polycrystalline 
silicon thin film transistor (low-temperature poly-Si TFT) formed in the low-temperature process of 600-degree 
less than Centigrade. Low-temperature poly-Si Since TFT can be formed on a cheap glass substrate by the large 
area and can build in a drive circuit on a panel, it is suitable for manufacture of an electro-optic device. Moreover, 
also in small size, since current serviceability is high, it is suitable also for the high definition current 
luminescence display device. In addition, low-temperature poly-Si This invention is applicable also to the electro- 
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optic device driven by the so-called organic thin film transistor which uses an amorphous silicon thin film 
transistor (a-Si TFT), the transistor of the silicon base, or an organic semiconductor besides TFT. 
[0025] The pixel equal circuit of the electro-optic device concerning the example of this invention is shown in 
drawing 1 . Here, the light emitting device was used as an electro-optics component. The scanning line (S1), the 
data line (D1), and a power—source line (V) are formed, and it corresponds to the intersection of the scanning line 
(S1) and the data line (D1). A light emitting device (L1 1) and the driving transistor which drives a light emitting 
device (L11) (DT11), It is the electro-optic device equipped with the switching transistor (ST1 1) which controls 
this driving transistor (DT1 1), and the capacitor (C1 1), and the end of a light emitting device (L1 1) is connected to 
cathode (A). Here, since a driving transistor (DT1 1) is p mold, the flow of a driving transistor (DT1 1) is chosen by 
the data signal of low voltage, and a light emitting device (L1 1) will be in a luminescence condition. On the other 
hand, un-flowing [ of a driving transistor (DT1 1) ] is chosen by the data signal of high potential, and a light 
emitting device will be in a nonluminescent condition. In addition, in the pixel equal circuit shown in this drawing, 
although a switching transistor (ST1 1) is n mold and a driving transistor (DT1 1) is p mold, it is not limited to this. 
[0026] Drawing 2 is drawing showing wiring and pixel arrangement of an electro-optic device concerning the 
example of this invention. A pixel is formed in the shape of a matrix by two or more scanning line (S1, S2 ....) and 
two or more data lines (D1, D2 ....), and two or more pixels are formed corresponding to the intersection of each 
scanning line and the data line. For example, the pixel 1 1 is formed corresponding to the intersection of S1 and 
D1. Although the thing of a pixel containing a switching transistor (ST1 1) and a capacitor (C1 1) as shown in \ 
drawing 1 , a driving transistor (DT1 1), and a light emitting device (L1 1) is fundamental, two or more sub-picture 
elements may be included in the pixel. In addition, the power-source line is omitted in this drawing. 
[0027] The drive approach of the electro-optic device concerning the example of this invention is shown in 
drawing 3 . In addition, the horizontal scanning period (H) consists here of two subhorizontal scanning periods 
(SH1 and SH2), and a scan signal and a data signal are either the signal of high potential, or a signal of low voltage. 
The 1st scan signal SS (S1) is supplied to the scanning line (S1), the 2nd scan signal SS (S2) is supplied to the 
2nd scanning line (S2), and scan signal SS (S3) supply is carried out at the 3rd scanning line (S3). 1st data signal 
DS (D1) is supplied to the 1st data line D1, 2nd data signalDS (D2) is supplied to the 2nd data line D2, and 3rd 
data signal DS (D3) is supplied to the 3rd data line D3. In DS (D1), DS (D2), and DS (D3), the part shown with the 
slash shows a set signal, and the other part shows a reset signal. What is necessary is here, just to give the set 
signal of high potential, when making a light emitting device into a nonluminescent condition although the data 
signal of the low voltage which makes a light emitting device a luminescence condition as a set signal is given. 
[0028] "The subhorizontal scanning period SH1 of the horizontal scanning period H1 , the 1st ON signal is given to 
a switching transistor (ST1 1) through the scanning line (SI). The data line D1 and a switching transistor (ST1 V 
are minded for the set signal which chooses a flow or un-flowing corresponding to the period which gives said 1 st 
ON signal. [ of a driving transistor (DT1 1) ] It chooses nonluminescent [ of a light emitting device / luminescence 
or nonluminescent ] by" set step given to a driving transistor (DT1 1). It chooses nonluminescent [ of a light 
emitting device ] by the reset step "gives a reset signal to said driving transistor (DT1 1) through the data line D1 
and a switching transistor (ST1 1) for the reset signal which chooses un-flowing [ of a driving transistor (DT1 1) ] 
corresponding to the period which the 2nd ON signal is given to a switching transistor (ST1 1) through the 
scanning line (S1), and gives said 2nd ON signal" at the subhorizontal scanning period SH2 of the horizontal 
scanning period H2: Corresponding to said set step and said reset-step rthe luminescence period (El) in the pixel 
1 1 of the 1st line 1st train is set up. In addition, since some time amount may be taken for a transistor or a light 
emitting device to answer to a signal, as shown in this drawing, the start time and end time of a luminescence 
period may shift from the start time of a set step, and the end time of a reset step somewhat respectively. 
Moreover, although the period which gives the period, set, and reset signal which give the 1st and 2nd ON signals 
has lapped completely in this drawing, respectively, depending on an operating condition or spec, it does not 
necessarily need to lap completely. 

[0029] Although the following set step and following reset step in the scanning line (S2) are performed so that it 
may not lap with the set step and reset step in the scanning line (SI), it is desirable to carry out to the nearest 
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timing, as shown in drawing 3 . Hereafter, a set step and a reset step are performed about each scanning line 
after the 3rd scanning line (S3), it shifts to the next vertical-scanning period after one vertical-scanning period's 
expiring similarly, and a set step and a reset step are similarly performed about each scanning line. Here, although 
the ratio of the die length of the luminescence periods El, E2, and E3 is about 1:2:4, thereby, 8 gradation of 0, 1, 2, 
3, 4, 5, 6, and 7 is obtained. 

[0030] Although drawing 3 showed the example at the time of dividing a horizontal scanning period at two 
subhorizontal scanning periods, as shown in drawing 4 , it can also set up a set step or a reset step per horizontal 
scanning period. In drawing 4 , the period of a set step and the period of a reset step are set up so that it may be 
made completely in agreement at a horizontal scanning period. However, it is not necessary to necessarily 
perform a set step and a reset step using the total time of one horizontal scanning period. 
[0031] A part or all set-reset actuation may be performed among set-reset actuation of multiple times at the 
same horizontal scanning period. Such an example is shown in drawing 5 . In this example, a set step and a reset 
step are performed by making into a unit the subhorizontal scanning period (SH) divided into four of a horizontal 
scanning period (H), and the first one set-reset actuation is performed within the same horizontal scanning period, 
the subhorizontal scanning period which performs a set step in set-reset actuation of the 2nd henceforth, and the 
subhorizontal scanning period which performs a reset step — **** — it belongs to the horizontal scanning period. 
In each vertical-scanning period, the set-reset actuation in the 2nd scanning line (S2) is started after the 
horizontal scanning period termination in the 1st scanning line (S1). Hereafter, set-reset actuation is similarly 
performed about each scanning line after the 3rd scanning line (S3). 

[0032] In addition, also in the drive approach of which electro-optic device shown in drawing 3 -5, although 
carried out one by one from the set-reset actuation with the short time interval between a set step and a reset 
step, there is not necessarily no need of performing set-reset actuation with a short time interval first, and it can 
be chosen according to an operating condition, spec, etc. about in what kind of sequence set-reset actuation 
from which a time interval differs is performed. Moreover, what is necessary is not to necessarily give a reset 
signal a fixed period, to make it correspond to the die length of a desired luminescence period, and just to set up 
suitably the timing of the ON signal and reset signal which are given to a switching transistor, although it is 
desirable to give a reset signal a fixed period like the drive approach of the electro-optic device shown in drawing 
3 -5 in order to simplify circumference circuit systems, such as a data-line driver. 

[0033] Drawing 6 is drawing showing the current characteristic of a light emitting device in the example of this 
invention. The control potential (Vsig).and the axis of ordinate which give an axis of abscissa to the gate 
electrode of a driving transistor are a current value (Hep) in an organic electroluminescent element. Since the. 
current value and luminescence brightness in an organic electroluminescent element are in proportionality mostly, 
you may think that the axis of ordinate supports luminescence brightness. It is desirable to control an organic 
electroluminescent element by this example to either of two conditions of a perfect ON state or a perfect OFF 
state. Therefore, in a perfect ON state or a perfect OFF state, since a current value (Hep) is almost fixed, even if 
it changes transistor characteristics, the current value in a light emitting device hardly changes, but becomes 
almost fixed [ luminescence brightness ]. It becomes possible from this to realize image quality homogeneity. 
[0034] Drawing 7 is drawing showing the production process of the thin film transistor of the electro-optic device 
concerning the example of this invention. First, an amorphous silicon is formed on a glass substrate 1 by PECVD 
which used SiH4, and LPCVD using Si2H6. With laser-radiation,-such-as an excimer laser, and solid phase growth, 
an amorphous silicon is made to polycrystaHze and the. polycrystalline silicon layer 2 is formed ( drawing 7 (a)). 
After carrying out patterning of the polycrystalline silicon layer 2, gate dielectric film 3 is formed and the gate 
electrode 4 is formed further ( drawing 7 (b)). Impurities, such as Lynn and boron, are driven into the 
polycrystalline silicon layer 2 in serf align using the gate electrode 4, and MOS transistors 5a and 5b are formed. 
In addition, 5a and 5b are p mold transistor and n mold transistor here, respectively. After forming the 1st 
interlayer insulation film 6, a contact hole is punctured and a source electrode and the drain electrode 7 are 
formed further ( drawing 7 (c)). Next, after forming the 2nd interlayer insulation film 8, a contact hole is punctured 
and the pixel electrode 9 which consists of ITO further is formed ( drawing 7 (d)). 
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[0035] Drawing 8 is drawing showing the production process of the pixel of the electro-optic device concerning 
the example of this invention. First, the adhesion layer 10 is formed and opening is formed corresponding to a 
luminescence field. Opening is formed after forming the layer intermediate layer 1 1 ( drawing 8 (a)). Next the 
wettability on the front face of a substrate is controlled by performing plasma treatment, such as oxygen plasma 
and CF4 plasma. Then, the hole-injection layer 12 and a luminous layer 13 are formed according to vacuum 
processes, such as liquid phase processes, such as a spin coat, squeegee coating, and an ink jet process, and a 
spatter, vacuum evaporationo, and the cathode 1 4 which contained metals, such as aluminum, further is formed. 
Finally the closure layer 15 is formed and an organic electroluminescent element is completed ( drawing 8 (b)). 
The role of the adhesion layer 10 is improving the adhesion of a substrate and the layer intermediate layer 11, and 
obtaining an exact luminescence area. The layer intermediate layer's 11 role is keeping away cathode 14 from the 
gate electrode 4, a source electrode, and the drain electrode 7, controlling surface wettability, in case the hole- 
injection layer 12 and a luminous layer 13 are formed in reducing parasitic capacitance and a liquid phase process, 
and performing exact patterning. 

[0036] Some examples of the electronic equipment which applied next the electro-optic device explained above 
are explained. Drawing 9 R> 9 is the perspective view showing the configuration of the personal computer of the 
mobile mold which applied the above-mentioned electro-optic device. In this drawing, the personal computer 1 100 
was constituted by the body section 1104 equipped with the keyboard 1102, and the display unit 1106, and is 
equipped with the electro-optic device 100 of the above-mentioned [ this display unit 1 106 ]. t 
[0037] Moreover, drawing 1 0 is the perspective view showing the configuration of the portable telephone which 
applied the above-mentioned electro-optic device 100 to the display. In this drawing, the portable telephone 1200 
is equipped with the above-mentioned electro-optic device 100 with the ear piece 1204 besides two or more 
manual operation buttons 1202, and the speaker 1206. 

[0038] Moreover, drawing 1 1 is the perspective view showing the configuration of the digital still camera which 
applied the above-mentioned electro-optic device 100 to the finder. In addition, it is shown in this drawing in 
[ connection / with an external instrument ] simple. To the here usual camera exposing a film according to the 
light figure of a photographic subject, the digital still camera 1300 carries out photo electric conversion of the 
light figure of a photographic subject with image sensors, such as CCD (Charge Coupled Device), and generates 
an image pick-up signal. The above-mentioned electro-optic device 100 is formed, it has composition which 
displays based on the image pick-up signal by CCD, and an electro-optic device 1 00 functions on the tooth back 
of the case 1302 in the digital still camera 1300 as a finder which displays a photographic subject. Moreover, the 
light-receiving unit 1304 containing an optical lens, CCD, etc. is formed in the case 1302 observation-side (setting 
to drawing rear-face side). ) 
[0039] When a photography person checks the photographic subject image displayed on the electro-optic device 
100 and does the depression of the shutter carbon button 1306, the image pick-up signal of CCD at the time is 
transmitted and stored at the memory of the circuit board 1308. Moreover, if it is in this digital still camera 1300, 
the video signal output terminal 1312 and the input/output terminal 1314 for data communication are formed in 
the side face of a case 1302. And as shown in drawing, a personal computer 1430 is connected to the 
input/output terminal 1 314 for the latter data communication for a television monitor 1430 again at the former 
video signal output terminal 1312 if needed, respectively. Furthermore, the image pick-up signal stored in the 
rnemory-of-the circuit board 1308 by -predetermined -actuation- has -a television monitor 1430 and composition ~- 
outputted to a personal computer 1 440. 

[0040] In addition, as electronic equipment by which the electro-optic device 100 of this invention is applied, 
****** equipped with the video tape recorder of a liquid crystal television, and a viewfinder mold and a monitor 
direct viewing type, the car navigation equipment the pager, the electronic notebook, the calculator, the word 
processor, the workstation, the TV phone, POS terminal, and touch panel other than the personal computer of 
drawing 9 , the cellular phone of drawing 10 , and the digital still camera of drawing 1 1 etc. is mentioned. And it 
cannot be overemphasized that can apply the electro-optic device 100 mentioned above as a display of these 
various electronic equipment 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . » 

[Drawing 1] It is drawing showing the pixel equal circuit of the electro-optic device concerning the example of this 
invention. 

[Drawing 2] It is drawing showing pixel arrangement of the electro-optic device concerning the example of this 
invention. 

[Drawing 3] It is drawing showing the drive approach of the electro-optic device concerning the example of this 
invention. 

[Drawing 4] It is drawing showing the drive approach of the electro-optic device concerning the example of this 
invention. 

[Drawing 5] It is drawing showing the drive approach of the electro-optic device concerning the example of this 
invention. 

[Drawing 6] It is drawing showing the current characteristic of the light emitting device concerning the example of 
this invention. 

[Drawing 7] It is drawing showing a part of production process of the electro-optic device concerning the example 
of this invention. 

[Drawing 8] It is drawing showing a part for the production process of the electro-optic device concerning the 
Example of this invention. 

[Drawing 9] It is drawing showing an example at the time of applying the electro-optic device by one example of 
this invention to the personal computer of a mobile mold. 

[Drawing 10] It is drawing showing an example at the time of applying the electro-optic device by one example of 
this invention to the display of a portable telephone. 

[Drawing 1 1] It is drawing showing the perspective view of the digital still camera which applied the electro-optic 
device by one example of this invention to the finder part. 
[Description of Notations] 

V Power— source line - - ■ - • " ~ ~-' - - ■ - 

A Cathode 

L1 1 Light emitting device 
DT1 1 Driving transistor 
ST1 1 Switching transistor 
C11 Capacitor 

51 The 1st scanning line 

52 The 2nd scanning line 
D1 The 1st data line 
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D2 The 2nd data line 

H Horizontal scanning period 

H1 The first horizontal scanning period 

H2 2nd horizontal scanning period 

H3 3rd horizontal scanning period 

H4 4th horizontal scanning period 

SH Subhorizontal scanning period 

SHI 1st subhorizontal scanning period 

SH2 2nd subhorizontal scanning period 

SS (S1) Scan signal of the 1st scanning line 

SS (S2) Scan signal of the 2nd scanning line 

SS (S3) Scan signal of the 3rd scanning line 

DS (D1) Data signal of the 1st data line 

DS (D2) Data signal of the 2nd data line 

DS (D3) Data signal of the 3rd data line 

E1 1st luminescence period of a pixel 11 

E2 2nd luminescence period of a pixel 1 1 

E3 3rd luminescence period of a pixel 1 1 

Vsig Control potential 

Hep Current value 

1 Glass Substrate 

2 Polycrystalline Silicon Layer 

3 Gate Dielectric Film 

4 Gate Electrode 
5a p mold transistor 
5b n mold transistor 

6 1st Interlayer Insulation Film 

7 Source Electrode and Drain Electrode 

8 2nd Interlayer Insulation Film 

9 Pixel Electrode 
TO. Adhesion Layer 

1 1 Layer Intermediate Layer 

1 2 Hole-Injection Layer 

13 Luminous Layer 

14 Cathode 

15 Closure Layer 
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* (DTll) «D^ii4fctt^ii4rS^-t-5-fe5/ Mf 
-5§-£-r-*i»D l&t^-Y 7f^h7^# (ST 
11) ^LTK7'fK , ^h7y^^ (DTll) 

-try h 7t s'y t i 9 f )tf f©l)tf fcli 
#383tSrSft-f-5. *sp3fe*JWnH2 0BJ7K¥^E»inil 
SH2K rjfe^lft (si) Sr^-LT^-f yf^h7^ 
(ST1 1) \^,2<n*^>&%ft5-7Lhfo, mils 

7V^# (DTll) ©*i»ii4:aWi-S y * y Mf 
ftZr-tWiD l&TfXj y+-y9Y?-V*J*9 (ST 
11) Sr^LTmFiEK^-l'f ^h7y^ (DTI 
1) bfll#S:4-jL5j y f^f S'T'IU!) 

lay -t y h*-r y:/£ matte u-c, si i tru i ?"j©ia* 

*s<tv^*ft**)5»_ - 

[0 0 2 9] (S 2) KfcttS-fc y y 

^.Rtfy-fcy h^x^yii, jfeffiH (SI) »c*5ltS-«r 
y h*xy:/&T*y-try V7* : r y7k\-m.t£ht£^&l 
IZ/ftoft, H3^Lfci9t-*fci4V^^5 V^X'ff 

(S3) EiP^S-jfeSigM-o^T-Ir yMfy 7RZf V 

y h^fj'T'Myt^ h*-r yT'fcfr?. rr-eii, 

^3t»raEl. E2&tfE3©:K;*tf>ittt*5<fc*l : 



(6) 

2 : 4T'&5*5 1 rtb»Cj;t)0, 1, 2 y 3, 4. 5, 

[00 30] B 3 tt, *TjfeaEfflWSr 2 otf)gbK¥*S 

<fc 5fc.-fey h^ yVltta-tV-t y hx?" yT'ZfrW-jSt 

SfcHlfl 5 <fc 5 Kir y y XCDSJFfl 

£5>-f Ut>— oO*3pjfe3lEffl[KlO±B*|Ii]«:ffio-C-fe yh^ 

[00 3 1] m&®(D±y h-V±y YWiWno"h~U 
h^^ft±U(D± y h-y-fey hWi^m-^W-^ 

m p<g »cfr o x fc ^ v >. * (D i 5 timmrn z m 5 1^1% 

i©5W«-e«:» *¥JfeaS53n (H) rtW4olc^#J$ 
^fcei*T*3£»ira (SH) 5r*&tUT, -tryb^x 
yT'St/U-fe'y h^7 i 3'7 P 5rfi : i / \ ft#)0— iKO-fe s/ h 
- y -tr j/ Mbf^SrlRl-©7k¥**»rart»-fT otv^ t 
2lslB«^W-ir s> h-y-fey Mbf^-e«, ±yh*7-y 
■f^fs 0 m*¥-1&&m V-tyh^y o VI 

! S-aii*2»3raic*5^T, i#@o^m (si) 
tfz>7k¥-jtk&mrm7'&, 2#sro*«)H 02) 

t, 3#@w*Si^ (S3) £t|*©#3fe£llllcov>-Cir 
[0 0 3 2] /i^J, |2l3~5I^Lfcl*-ftu0^7t# 

x? L yy'b(Dm<r>tiffflmm<om\,^y v-v±y hwitt 

o^Xtt&RViSl*?*^ ytte CxmftX-Z 5 0 
*fc, B 3 ~ 5 Ufc««*^t©Bft*ftO i 5 

40 [ 0.0 3 3 ] HI 6 f±, *^^<?5|lffi^J{C^7tm^-(OS?jfD 

©y-hmsic**.6«fptttt(vs i g), 

hn/w5^.y-fer>-^^{cio(t'5a;JSffl (lie 
p) tr*>5. hv^S.^y-t^xm+lc&V 

H:5l7t®*^*rJJ:UT^2)'bWt#xT'{>«tv\ #HJ£ 

so t£*yKm\c}s^xtt, m,mm (i 1 e P ) mz&-%. 
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ft So rorti>5> > HK^-tt5rHmi-5r b&^m 
i&S. 

[0 0 34] @7 tt#£WW|lffiW^S®&ft^3 

#7*B&1±^ S,iH4^^fcPECVD^ S 
i2H6£ffl^fcLPCVDtCj;?>, 7^7r^->!) =■ 

-fr, #fefi->y^yl2^f5 (87(a)) o 

&j&j*u zhKV'-vwmAimart'z (Ei7 

(b)) . y y^>*B yft^o^lift*^- bti4 1« 
i^t i a«E*ftnc#ttft^ y a >s 2 tcJT*>ii^ mo 

S h7^# 5 aM5 bSr^-f" ?>„• fc*5, lit 
»i5 aM5 btt^riX^p^b^V^^Sr/nSh 

4 >nM7 *Bf&-rz> (a? (c) ) . ^2sra 

fefcl TOd>fej*SH*««9«r»ril-t-S (H7 
(d)) . 

[0035] B8tt, *&w<nmmmcmz>m,%yt^m 

Ofc^fifeU »3fc**fc#J£LTMn»*r#ja-*-5. « 
RJii i*«fi6Lfctt, HP«ttr»At-e (EI 8 

(a) ) . ii/yX^^c F^^XTJii'© 
X7 X-vteaSrff 5 £ £ fc £ 5 X««iB«}»ixtt«r<H«i 
-T5o *©fft, jEJL&Agl 2*i'J:tHB*Jil 3£*f 
Va— K ^v^^yF^otx/iif 
©jfcfiXn-fc ^^y*, It4i'^7nt7 
{C «t 9 JIM U $ b teT 5 = -7 Aft if <D&m Sr^A/fc 

ii/^ hD/uu^ty^f^^m (HI8 

(b) ) . &mm 1 0 ss^jiraji ntro 
s 0 jmmi i©a»jtt, ^-h««4-^y-^a®*3 

. Srteflg-r S Xl^, p7n ir ^ TIETLaAS 12 
-^3S3fcgl 3£M/£-*-Slfc *Si©»tttt*IW»U, 
jEfltft^ > Wrs o r t T?fo So 

[0036] oftc, &L±\cmw Ltcm,%yt^mm^m 

fel^T, ytA'a VfcTa. — * 1 10014, 
Kl 102 Sr(txfc*{*SP 1 104t, S^Jl- y hi 
1 0 6 t\z£<omf$.£i%. rog^yHl06ii 
HfliEro«^3t^« 1 0 0 fcfltxT^So 
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[0 0 3 7] 01 0 ttlMrJfiO«ft3t#36ii 1 0 0 

TfeSo r<7>Ell.L*5^-C, mifr&Mm l 2 o o (1, tftgc 

©W*'^ V 1 2 0 2 SiSO 1 2 0 4, 

1 2 0 6 b £ fcK, ffiXOftftft^gfll 1 0 0 £«;IT 

I^S„ 

[003 8] tfc, 111 ttsuiEro«^3t#^fi 1 0 0 
#yyte, *^#0*«fcJ:9 7^/UASrtf!3t-f*Ote 

atu x-f Vfjvxf-fvji* 7 i 3 o ott, s^ftwft 

(Charge Coupled Device) & £*<0flHfcSI-?- 

T^AotM 7 1 3 0 0{£*itt£<7— * 1 3 0 2(0#S(C 
14, tt%0ttft%4Ml OOffKtt&iV CCDKJ; 

«3t*Sllll 0 0lift?M**n77^>yt tt 

^tgi-So 7—^. i 3 o 2o«g(Ba dgtti^t: 

3-J-M 3 0 4^tmt>;ftT^5„ 

[00 3 9] 1 0 0 \cmm£tltc 

&9-#*iMll,i/-ryfi#fii'l 3 0 6 Sr^fT-TS 

3 o 8<D**v\zm&'m®iztiz >< , ^fc, rrox-f^ 

^/w^^u-*^ 7 i 3 o oizfo^xrt. >r— x 1302 
<DMM\C t*x^-m-S-W77^ 1 3l2t, x-^iim 
fflWAIilTJiffi^l 3 1 4 bi>mVb*lT*,^Z> 0 %z LT, 
Hte*S*t5J: 51-, b5#© t'x ^-fa-§-tb73ffi^- 1 3 1 
30 1\z.\-t7-V^=-9 1 4 3 0^, Sfc; : ^#£>x-*il ' 
fBfflOAffl**-? 1 3 1 4»c<4^-y 7 -/U='>'b°3.-^ 
1 4 30^ ^ix^^St-f£:CTS^t$ttS. 
fc, 0f3fe«)»f^K:J:9 0B»Ri 3 0 8«75p«^-!)(c^ 
$4xfc»lfeO^-^, 7Hf^? 1 4 3 0^, ^-yt 

1 4 4 0\Ctiijj£h,?>ffirfUZ-teoX\<^ 

So 

[0040] *5ngrom^7t^s« 100 t>mm 
^^»> siioosi^mis, mi 107-f^^^* 

= ^iH©f7t7-7V = -^' A— 7"f y-i ^3 
^<-v?^s !7-K7at7 

??-s<*frZffiz_tcm$8mtj:b'#mif h^h. t lt, 
#^»i 0 o^jS^piti^wttm^^T-t^^o 
[mi] *5iMroiiis«siic«sasi3t^e©iSitisiffi 
50 m 2 1 *igwronis^jf^s«^7t#^S(oiii^iEa 
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[E!3] *&w<Dm&micmz>m%ft^mw.<omW)jj%; 

[1214 ] #36W©§*tt«fc«S«*##3l«©B»#8i 

**i-ia-e*>a. 

Sr^-rHlT'foSc 

[1216] ^nolQkMtcffSflAX^oWttttttr^ 

-ri2iT*fos„ 

[0 8] *38W©St*«t«6m*3te^Bi1t«?«Jtxe 
£— §P§r^-fl2IT*foS„ 

[1219] *»«©-|BM»JfcJ:S«*3te¥§S««\ 
£^'-t-0T?fc3„ 

[010] **WO-SSEK«lcJ:S*«*^RllSr. SI 
5o 

[011] *»W©-3Bft«K:J:5*Sl3lt^K11S:, 7 
05r7ri-0-Cfe^.> 
v 

a Hett 

l i i &%m=t- 

DTll tV/h7V^? 
ST11 Ms'f^h?^* 
C 1 1 =*- 

■si 'ifiroMl- ) - ; ' 

S 2 2#g<E>jfe£i& : 
Dl lSIOf-^l 
D2 2#@Of-^» 
H *?££«m 
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H2 2«1<Z>*?&IE8IIH) 
H3 3#l©*¥*SEJt8IBI 

H4 4#aw7K¥*$»ra 
sh 

Shi i # g <o@i*¥*aE»3ra 

SH2 2#gOgl7K¥^*»^ 

SS(S1) l#lC0jfe*lft©*«fB^- 

SS (S2) 2#g©;fe£i6ltf>;fe£f§-§- 

io SS (S3) 3#gg)££iMiro££flr8- 

DS (Dl) 1 #g<DT~ ^iSS©^- 

DS (D2) 2#l«f-i5'i©f- ^ff-i- 

DS (D3) 3#l©f-^i©f-?lf^ 

El ■» 1 lffll 1 oxftsnKi 

E 2 1 1 2 (DJgftgflliq 

E 3 Mlll©f3 roH3t»3ra 
V s i g ffrJW*& 
I I e p " 

i tfyxmm 
20 2 ya-ym 

3 h&ntBi 

4 hmm 

5 a pUb^l'v 5 ** 

5 b nlF?^^ 

6 %immmm 

9 Bf^m^s 
i o 

30 ii sws - ■■• • ■ 

1 2 
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1 4 mm 
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